Effects of thalamic parafascicular stimulation on the periaqueductal gray and adjacent reticular formation neurons. A possible contribution to pain control mechanisms.
To investigate the mechanism of analgesic effect of electrical stimulation of the thalamic parafascicular nucleus (Pf), we studied modulations of neuronal activities in the periaqueductal gray (PAG) and the adjacent reticular formation (RF) in response to Pf electrical and peripheral noxious stimulations in the rat. Extracellular single unit activities were recorded from 129 neurons in the PAG and adjacent RF under light halothane anesthesia. Pf stimulation caused neuronal responses in approximately 80% of the PAG and adjacent RF neurons, and noxious stimulation in 75%, with predominant excitatory responses to either stimulation. When the responses to the two stimuli were tested in the same neurons (n = 69), 91% responding to noxious stimuli also responded to Pf stimuli, again with predominant excitatory responses to either stimulation. The PAG and adjacent RF neurons that were verified antidromically to project to the nucleus raphe magnus (NRM), showed a similar pattern of response (n = 20). These results suggest that a sizeable population of neurons in the PAG and adjacent RF receives excitatory effects from the Pf and noxious afferents, and that part of these neurons projects to the NRM, which inhibits the dorsal horn cells of the spinal cord (the descending pain suppression system). Thus, part of the mechanism of the analgesic effects of Pf stimulation is due to activation of the descending pain suppression system by exciting the PAG and adjacent RF neurons. A possible role of noxious afferents on the negative feedback to pain mediation through this descending system also has to be considered.